In the present study, we have isolated six dammarane-type glycosides, one heterocyclic compound and one flavonoid glycoside from the title plant, comprising three new compounds (1-3) and five known compounds. Their structural elucidation was accomplished mainly on the basis of the interrelation of 2D NMR spectral data, including 1 H-1 H and 1 H- 13 C chemical shift correlation spectroscopy.
Results and Discussion
The methanol extract of the plant was chromatographied repeatedly on silica gel, RP-18, Sephadex LH-20 and MCI to afford compounds 1-8.
The known compounds gypenoside LXIX (4), 3) gylongiposide I (5), 4) gypenoside XLVIII (6), 5) allantion (7) 6) and vitexin (8) 7) were identified by comparison of their spectral data with those described in the literature.
Compound 1 was obtained as an amorphous powder. It gave a positive reaction to KI-starch test paper, indicating the presence of a hydroperoxyl function. 8) Compared to gypenoside LXIX (4), 3 ) the 13 C-NMR spectrum of 1 disclosed the opposite shift for the oxygenated carbons C-25 (Ddϩ10.8) and C-24 (DdϪ4.3) and an upfield shift for the C-25 geminal methyls (DdϪ5.2 for C-26 and Ϫ5.3 for C-27). These observations suggested that 1 had a hydroperoxyl group at C-25 instead of a tertiary hydroxyl at C-25 in gypenoside LXIX (4).
9) The molecular weight was determined from the positive HR-ESI-MS at m/z 939.4918 for the [MϩNa] ϩ ion (Calcd for C 46 H 76 O 18 Na, 939.4929). The 13 C and DEPT NMR spectra gave 46 signals, of which 16 were assigned to the sugar moiety and 30 to a triterpene moiety. C-NMR data, the aglycon of 1 was identified as 19-oxo-3b ,20S,21-trihydroxy-25-hydroperoxydammar-23-ene. 8) Glycosidation of the alcoholic function at C-3 was deduced from the significant downfield shift observed for C-3 in 1, compared with the corresponding signals in model compounds reported in the literature. C-NMR signals of the three sugar units in 1 were assigned using 1 H-1 H COSY, HMQC, and HMBC spectra. The linkage sites and sequences of the three saccharides, and of the aglycon were deduced from an HMBC experiment. Correlations were observed between H-1 of the arabinose and C-3 of the aglycon, H-1 of the rhamnose and C-2 of the arabinose, H-1 of the xylose and C-3 of the arabinose (Fig. 1) . Thus, the structure of 1 was elucidated as 19-oxo-3b,20S,21-trihydroxy-25-hydroperoxydammar-23-
Compound 2 was isolated as an amorphous powder. Its molecular formula was established as C 41 C-NMR spectra of 2 and model compounds 11) indicated that the aglycon of 2 was 3b,12b, 23S,25-tetrahydroxy-20S,24S-epoxydammarane. Hydrolysis of compound 2 yielded D-glucose and D-xylose. By GC analysis of the leucine derivatives of the component monosaccharides, it was clear that 2 contained one unit of D-glucose and one of D-xylose. The linkage sites and sequences of the two saccharides and of the aglycon were also determined by an HMBC experiment (Fig. 2) . Based on the above results, the structure of 2 was elucidated as 3b,12b,23S,25-
The . The linkage sites and sequences of the four saccharides, and of the aglycon were deduced from an HMBC experiment. Correlations were observed between H-1 of the glucose and C-3 of the aglycon, H-1 of the rhamnose and C-2 of the glucose, H-1 of the xylose (xyl) and C-3 of the glucose, H-1 of the other xylose (xylЈ) and C-21 of the aglycon (Fig. 3) . Thus, the structure of 3 was determined as 3b,20S,21-trihydroxy-25-
Experimental
General Experimental Procedures Optical rotations were measured in MeOH with a Perkin-Elmer model 341 polarimeter. NMR spectra were obtained on a Bruker AMX-500 spectrometer in C 5 D 5 N solution. Chemical shifts are reported in ppm.
1 H-NMR chemical shifts were referenced to the center peak of the residual solvent signal (d 7.58). 13 C-NMR spectra were referenced to the center peak of the solvent at d 135.9. ESI-MS were run on a Bruker Esquire 3000 plus spectrometer in MeOH and HR-ESI-MS were 
Determination of Sugar Components
The monosaccharide subunits were obtained by hydrochloric acid hydrolysis as described above. The sugar residue was then dissolved in 1 ml anhydrous pyridine under Ar, 2 mg L-leucine methyl ester hydrocloride was added, and the mixture was warmed at 60°C for 1 h. Then 2 mg NaBH 4 were added, and the mixture was stirred for 1 h at ambient temperature. Then 0.2 ml of trimethylsilylation reagent trimethylchlorosilane (Shengyu Chemical Ltd., Shanghai, China) was added and warming at 60°C was continued for another 30 min. The leucine derivatives were subjected to GC analysis to identify the sugars. Column temperature 200°C; injection temperature 250°C; carrier gas N 2 at flow rate of 32. Tables 1 and 2 Bioassay. Sensory Testing Sweetness relative to sucrose was evaluated by a human sensory panel. 13) None of the compounds was sweeter than sucrose.
